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Application No. 09/936,599 
Amendment Dated January 21, 2004 

Attorney Docket No. D8855-00002 

[Phillips-1] 

REMARKS/ARGUMENTS 

Restrictions 

The Examiner has raised a restriction requirement. Please note that claims 1 to 20 
were subject to an International Search Report (claims 16 to 19 of the application as filed are 
the same as the claims 17 to 20). 

The US as a Contracting State of the PCT has agreed pursuant to the Report of the 
PCT Assembly 1 8th Session 

"that designated Offices should not raise an objection to lack of unity if no 
such opinion is expressed in the International Search Report". 
We enclose a copy of the relevant page from the PCT handbook from which the above 
passage is quoted. 

Accordingly the restriction requirement for claims 17 to 20 (corresponding to 16 to 
19) subject to the ISR is an objection to lack of unity, and should be withdrawn. 

Further the formation of the product in aqueous solution is relevant to the nature and 
properties of the product. This is apparent from the contrast between the prior art and the 
invention discussed later in this response. We also consider that the restriction requirement is 
rendered moot by the proposed claim amendments. 

As affirmation of an election is required we hereby confirm the provisional election of 
Group I claims made in the telephone conference with Mr Peter Cronk on 14 October 2003. 
Claims 1-16 and 21-23 are readable on Group I. 
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Application No. 09/936,599 
Amendment Dated January 21 , 2004 

Attorney Docket No. D8855-00002 

[Phillips-1] 
WO 97/14750 

As acknowledged by the Office Action, this document does not relate to radiation 
curable resin compositions and does not disclose or suggest curing of the resins by UV or 
electron beam radiation. 

The problem addressed by WO 97/14750 is described in the paragraph bridging pages 
1 and 2. The conventional epoxy resin compositions for coating metals contain curing agents 
and are poorly stable, require high temperature, long reaction steps and are difficult to control. 
The citation specifically addresses problems of thermal curing. 

The resin system disclosed in the citation is a thermally polymerised resin. This is 
clear not only from the introduction but is explicitly stated on page 16 lines 2 to 21 : 

"Next, a radical polymerisation initiator is added to the thus-obtained 

dispersion and then heated, whereby the unsaturated compound in the 

aqueous dispersion is polymerised. 

The polymerisation is effected generally at a temperature falling between 50°C and 

100°C for from 15 minutes to 3 hours " 

This document then refers to the strong preference for using an inert gas in order to 
efficiently promote the reaction and lists a range of thermal polymerisation initiators. 

The use of amine adducts in a UV polymerisable composition is contrary to the plain 
teaching of the '750 application which addresses thermally polymerisable coatings and 
explicitly recites the conditions and components to be used which provide thermal 
polymerisation. 
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[Phillips-1] 

As explained in the Polymer Update paper (cited under 35 USC 103 and discussed 
below) photop olvmerisation and thermal polymerisation are not merely interchangeable 
techniques. 

The rejections under 35 USC §102 and §103 should be withdrawn for reasons as 
illustrated by the comparative examples of the citations. The comparative examples show that 
unless the specific reaction sequence described in the claims was followed the compositions 
containing thermal polymerisation initiator gelled and would not be suitable as a water soluble 
resin composition. Comparative Examples 2 and 3 show the critical importance of the 
addition of ammonia or other neutralising agent to the composition after initial reaction in the 
presence of the thermal polymerisation initiator. 

The whole teaching of the document is clearly specific to thermally cured systems. In 
contrast the present inventors have found that a radiation curable composition having a 
prepolymer formed between an unsaturated carboxylic acid and specific amine oligomer 
enable UV curing to occur without the need to use photoinitiators in many instances. 

Further in striking contrast to the teaching in the citation to use inert gas to obtain 
efficient reaction, the present inventors have found that their UV polymerisable resin can be 
radiation polymerised in air. 

US 4253918 - (Traenckner) 

Traenkner unlike the present invention is not concerned with amine salt prepolymers. 
This is clear from Traenckner because Traenckner uses organic solvents as the reaction and 
not water as required by amended claim 1 . Indeed Traenckner teaches a process in which an 
amine is reacted with a portion of the epoxy groups and then an ester product is formed by 
reaction of an unsaturated acid with the remaining epoxy groups. 

PH1M 167992.1 Q 
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Thus, in column 4 line 19 to 24 Traenckner teaches reacting from 0.01 to 0.05 
(preferably 0.05 to 0.3) NH equivalents (see line 19) of ammonia or amines per epoxy 
equivalent in an inert solvent (see line 28). 

The remaining epoxy group of the amine reaction product are reacted with acrylic 
and/or methacrylic acid. Thus in lines 48 to 53 Traenckner teaches: 

"Reaction of the polyepoxides with the nitrogen compounds if followed by 
reaction of the resulting products with acrylic and/or methacrylic acid. 0.5 to 
0.99 carboxyl equivalents and preferably 0.7 to 0.95 carboxyl equivalents of 
(meth)acrylic acid are used to one epoxide equivalent.". 
The fact that Traenckner is forming an ester rather than salt is made manifest by 
Traenckner's reference to use known methods referred to in US 3301743 and US 2824853. 

Each of these patents, copies of which are enclosed, condense an acid with an epoxide 
to form an ester i.e. 

CH 2 CH CH 2 

v 

o 

CH 2 = CCOOH 

I 

R 

In contrast, the present invention requires reaction of an amine salt prepolymer with an 
unsaturated acid in water. Water in this context is the antithesis of inert solvent required by 
Traenckner because, as one skilled in the art can appreciate, water reacts rapidly with epoxy 
groups. 



— CH 2 CH— CH 2 OCOC=CH 2 

R 



CH 2 CH 2 — O C C= CH 2 
R 
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In the present invention the unsaturated acid is therefore left to form a salt with the 

H 

CH 2 CH CH N R 1 R 2 
| © 
OH '*- @ 

O— C — C=CH 2 

O 

condensed amine. 

In order to examine the product of Traenckner the present inventors repeated Example 
2 of Traenckner. Example 2 was chosen as the representative example because it uses the 
secondary amine diethanolamine of the same general type as may be used in the present 
invention. When the procedure of Example 2 was repeated the resulting polymer product was 
found to be completely water insoluble but soluble in monomers and organic solvents as 
reported by Traenckner. 

Polymer Update: Science and Engineering 

The generation of free radicals by UV radiation of monomers is limited to specific 
groups of monomers and it would not suggest to one of ordinary skill in the art that, because 
free radicals can be generated from a wide range of monomers, it would be obvious to use any 
and all specific monomers in a UV curable system. Indeed, as explained in the introduction to 
the present invention, the resin systems used in industry are limited almost exclusively to 
certain types. 

The attached extract from the authoritative book "Chemistry and Technology of UV 
and EB Formulations for Coatings, Inks and Paints", explains some of the difficulties faced in 
formulating UV curable compositions for use in industry. On page 9 the book explains the 
technical limitations in obtaining useful industrial radiation curing. In particular in the 

PHIUI 67992.1 1 1 
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portion of this page which has been highlighted, the text explains that although unsaturated 
oligomers and monomers in UV curable systems are capable of absorbing UV radiation, the 
rate at which they do so and the rate of any subsequent polymerisation for film formation are 
"so slow as to make this process uneconomic and technically unacceptable". The book 
authority therefore concludes that it is necessary to add photo-initiators or photo-sensitisers in 
order to obtain a useful rate of polymerisation. 

This is also explained on page 1 of the present application which identifies the classes 
of photo-initiators which are generally required to achieve effective polymerisation. 

In contrast to the accepted practices in the art of using significant concentrations of 
photo-initiator, the present inventors found that when certain select types of resin 
compositions are used, the resin composition is surprisingly sensitive to UV radiation. Indeed 
as explained in the present application, in many cases the use of a photo-initiator can be 
dispensed with altogether. The photo-initiators used in the prior art compositions are 
generally relatively expensive when compared with the other components of UV 
polymerisable compositions. The finding that specific groups of resins, which are quite 
different to those conventional used, allow the use of initiators to be significantly reduced and 
even dispensed with therefore has enormous industrial significance. 

Another problem of conventional systems which is identified in the attached paper is 
the quenching of the radical reactions by oxygen. The finding of the present inventors that the 
compositions of the invention cure well in air without this significant inhibition by oxygen is 
also of significant industrial importance. 
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[Phillips-1] 



In summary, the reliance by the rejection on this document to suggest that it would be 
obvious to cure monomers by UV radiation is based on oversimplification of factual evidence 
in the prior art. It ignores the fact that resin systems must be specifically designed to cure 
efficiency by an initiation process. 

Further as explained in the above discussion of ('750) that citation specifically 
addresses thermally cured resins. Neither a UV initiator nor the use of UV light is suggested 
by '750 and this would be contrary to the teaching of '750 which requires a thermal initiator 
and thermal curing. 

From the foregoing amendment and Remarks supporting patentability, allowance is 
respectfully requested. 



DUANE MORRIS LLP 
One Liberty Place 
Philadelphia, PA 19103-7396 
(215) 979-1863 (Telephone) 
(215) 979-1020 (Fax) 

Attachments: Copy of page from PCT handbook; 

Copy of US 2,824,851 and US 3,301,743; 
Copy of paper. 



Respectfully submitted, 



Dated: 





Gerald K. Kita 
Registration No. 24,125 
Attorney For Applicant 
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PCT Contracting State in an international application, Nevertheless, there 
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drafted in accordance with the practice before one or more of the designated 
PCTContractingSrates orthe designated Offices, suchas theU.S. pattntofrkc 
andtheEPO, so long as all me claims are corjecu^J^umoaed as a single 
series. Such an occasion could«isa for designated PCT Contracting States 
T^rheso^edproviwrialp^ 

the applicant Such provisional protection U discussed at paragraph iMA. An 
occasion to include, on filing an intetnadonal applteation, claims drafted in 
accordance with national practice could aUo axue if the risk of adding new 
matter when presenting such claims law is to beavoided, Aeardmgry, du { lQ 6 
international prelirpinaryexaminarion under Chapter U PCT, the eanmvt 
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Hie conditions for unity «jf invention under the Parent CooperawnTreity arc 
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• (1991), item 24 (wTPO Document PCT/A/XVHI/9), the content of the ver* 
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and has been Incorporated inn tbe PCT Administrative instructions, Section 
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previous decisions by International Searching Authorities, finding wdry of 
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lie case of an iotcrtiioonsl application containiiiga daim directed to aprocess 
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Examination Guideline* tecdon IH-7 (Appendix V of this Handbook, Sec- 
tions 4 and 5). 

: to the Report efthtPCTAstmbb, JBtk Staian (1991). item 25 
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